Structural features of the antibody-A chain linkage that influence the activity and stability of ricin A chain immunotoxins.
The importance of the various structural elements constituting a ricin A chain immunotoxin to the stability of the disulfide bond between the antibody and A chain was examined using a panel of immunoconjugates prepared with the mouse monoclonal antibody Fib75. Analogues of the standard ricin A chain immunotoxin prepared with the N-succinimidyl 3-(2-pyridyldithio)propionate disulfide cross-linker included immunoconjugates made with N-succinimidyl 4-[(iodoacetyl)amino]benzoate the thioether cross-linker; with N-succinimidyl 3-(2-pyridyldithio)butyrate, the hindered disulfide cross-linker; with a peptide spacer between the antibody and cross-linker; or with the dodecapeptide corresponding to the C-terminus of ricin A chain. The cytotoxic activities of the immunoconjugates and their susceptibility to reduction by glutathione in vitro were compared. The thioether-linked immunotoxin could not be cleaved by glutathione in vitro and had low cytotoxic potency, consistent with the requirement of a reducible disulfide linkage for activity. The hindered disulfide-linked immunotoxin was 3-fold more stable to reduction than the immunotoxin containing a standard unhindered disulfide linkage, but the cytotoxic activities of the two constructs were indistinguishable. The introduction of a flexible peptide Ala-Ala-Pro-Ala-Ala-Ala-Pro-Ala-Pro-Ala between Fib75 and the disulfide linkage introduced by SPDP had no deleterious effect on cytotoxic activity and no effect on the susceptibility of the disulfide linkage to reduction. This finding suggests that the enforced proximity of the A chain to the antibody caused by the use of a short chemical cross-linker in a conventional immunotoxin has no influence on either of these properties in this system.(ABSTRACT TRUNCATED AT 250 WORDS)